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R E P O R T OE T H E D I R E C T O R 0^ T^E B U R E A U ^ s""niT"T1^ IP RE 
I N V E S T I G A T I O N m A C C I D E N T VTTTCH ^ C C T T P R S D ^IT 
T H E S O U T H E R N P / J l AY N E ' R T TJ'IET R NE , f>" . , ON AUG­
UST £, 1925. 

November 4 , 1925. 

To t h e Commission-

On August 2 , 1925, t h e r e VPs ? d e r a i l m e n t o f c 
p^saenper t r a i n on t h e Southern I i ? i l v f : y n e - r J u l i e t t e , 
G o . , r e s u l t i n g : i n t h e i n j u r y o f 19 ppssensrers , 2 m p i l 
c l e r k s , 1 e rnoloyee , r n d 1 n e v s ^ g e n t . 

L o c a t i o n m d Method o f O n e r ^ t i o n 

T h i s n c c i d e n t o c c u r r e d on t h ^ t p ^ r t o f t h e \t-
l a n t " D i v i s i o n ex tend ing 1 h e t v e e n ' . t l " n t " ~nd M n c o n , 

r d i s t a n c e o f 87 .8 m i l e s , m the v i c i n i t y o f 
t he p o i n t o f i c c i d e n t t h i s i s " s u i R l e - t r r c k l i n e o v e r 
v h i c h t r a i n s n r e o p e r a t e d by t i i r e - t ^ b l e , t r ^ m o r d e r s , 
*-nd r i r^nu"! b l o c k - s i g n a l s y s t e m . The p c c i d e n t o c ­
cu r red p t " c o i r . t "bout 2 .6 m i l e s south o f J u l i e t t e , 
•^Dnrorching t h i s p o i n t from the south t h e r e i s " 
5 3 . 8 ' c u r v e to the l e f t 88 7.8 f e e t i n l e n g t h , f o l ­
lowed by 896.7 f e e t o f t a n g e n t , the a c c i d e n t o c c u r r i n g 
on t h i s t ° n g e n t rt *? p o i n t 496.8 f e e t from i t s sou the rn 
end. The p r r d e i s p r a c t i c a l l y l e v e l . The t r ^ c k m 
t h i s v i c i n i t y i s l ^ i d v i t h 8 5-ioound m i s , 5? f e e t m 
l e n g t h , w i t h r v e r r g e o f 18 t o SO oet, p i n e pnd c y ­
p r e s s t i e s t o t h e r ^ x l - l e n g t n , s m p l e - s n i k e d , "nd b a l ­
l a s t e d w i t h crushed s l i p t o n deioth o f "bout 18 i n c h e s . 
The speed o f p a s s e n g e r t r a i n s i s l i m i t e d t o 48 m i l e s 
vii hour . 

The w e a t h e r v a s c l e i r ct the t ime o f t he a c e i -
d e n t , which o c c u r r e d r t nbout 6.46 rum. 
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Desc r i T J t i on 

Nor th oound p r s s e n g e i t i ^ m ] I o . 4 c o n s i s t e d o f 
one e x p r e s s e r r , one m a i l er.r, one e x p r e s s c a r , one 
c o m b i n a t i o n pass ens'or and t p g g ^ g e e n r , t1* o c o a c h e s , 
and f i v e Pu l lman C I T P , m the o r d e r named, a 11 o f 
s t e e l c o n s t r u c t i o n , hauled by origins 1226, p n d " i s m 
c h a r g e o f Conductor B u t l e r "nd Engmeman ^ r i r o n , T h i s 
t r f i n passed DP i res ' P e r r y , 7.6 m i l e s south o f J u l i e t t e , 
a t 6 .40 a . m . , 1 hour rnd 47 minutes l a t e , end W " S d e ­
r a i l e d y h i l e t w v e l i n p r ' t a speed e s t i m a t e d t o have 
been be tween 40 . n J i d 45 m i l e s fin hour . 

The f i r s t e i g h t C T F v e r e d e r a i l e d t o t h e r i g h t 
grnd came t c r e s t p a r a l l e l t o t h e t r n c k , the f i r s t ca r 
V P S s t t he f o o t o f embankment v i t h i t s r e a r end 
o n p o s i t e the n o r t h end o f a t r e s t l e , knora ?s t r e s t l e 
2 1 9 . 5 - H , l o c a t e d about 530 f e e t beyond the p o i n t o f 
d e r a i l m e n t , t h e head end o f t h e n e x t c a r v a s o p p o s i t e 
t h e s o u t h end o f the t r e s t l e , t h e r e m a i n i n g d e r a i l e d 
c a r s came t o r e s t m g e n e r a l l i n e ? i t h t h e t r a c k . The 
e n g i n e end l a s t t h r e e Pul lman e r r s v e r e not d e r a i l e d . 

Summary o f E v i d e n c e 

Hone of the members o f the c r e v n o t i c e d any­
t h i n g unusur l p r i o r t o tne a c c i d e n t . Engineman Germon 
s t a t e d t h a t t h e f i r s t ho knev o f a n y t h i n g v rong v s on 
f e e l i n g the eng ine d i p on the r i g h t s i d e , on accoun t o f 
passing" o v e r r b r o k e n r a i l , a t v hich t i m e he e s t i m a t e d 
t h e spaed t o have been b e t v e e n 40 ^nd 45 m i l e s ?n hour . 
He i m m e d i r t e l y a p p l i e d t h e a i r b r a k e s i n emergency and 
on l o o k i n g bncK o o s e r v e d t h a t the r e a r t r uck o f t h e 
herd c^r had been d e r a i l e d at. the a p p r o x i m a t e p o i n t 
v h e r e he h r d f e l t t he unusual m o t i o n o f the e n g i n e . 
On r e r c h m e the t r e s t l e the head c r b roke i t s c o u p l i n g 
v i t h t h e second c a r and n f t e r a r s s^mg o v e r the t r e s t l e 
b roke a v ° / from t h e eng ine and turned o r r t o the 
r i g h t d o^ii tnr embankment. Engins imn Harmon did n o t 
knov v h e t h e r the r a i l b roke a t the t i m e the eng ine 
passed o v e r i t or v b e t h e r i t v*?s b r o k e n o r i o r t o t h e 
a r r i v a l o f t h e t r s m . He sa id t h " h e a d l i g h t 
bu rn ing b r i g h t l y and tha t he v a s l o o k i n g ahe"d ap ­
p r o a c h i n g t h e p o i n t o f d e r a i l m e n t , and i f t h e r e h^d 
been a s h o r t s e c t i o n o f t h e r a i l m i s s i n g he v ould have 
n o t i c e d i t . The s t a t e m e n t s if Foreman C l a r k m r ^ c t i -
c a l l y c o r r o b o r a t e d t h o s e o f Sngineman G^rmon. 

Conduc tor B u t l e r o b s e r v e d a P i e c e o f b roken 
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r n l on t h e r i g h t s i d e o f t h e t r ^ c k n e r r vhcre t h e h e ^ d 
end o f t h e e r r " h i c h ho i r s n d m p c^ire to P s t o r , 
t h i s h e inp the n i n t h e r r i n t h e t r p m ; he e e t i r r r t e d 
t he sneed t o h i v e oeen ^bout 45 m i l e s ^n hour a t the 
time o f the r c c i d e n t . Confine t o r P u t l e r s l i d t h a t an 
h i s o p i n i o n t h ; r c c i d c n t v r s caused b v * b r o k e n r a i h 
B i g g p g e m ^ , 3 t t r C rcn fo rd n l s o v r s o i the o n m i o n t h ^ t 
the Occident M S c rured by " b r o k e n n i l , "iid i f t e r 
the a c c i d e n t he srv -1 -piece o f t h e n id b e s i d e the 
t r i c k , ^ l i g m n b e r e f t s t a t e d t h P t the a c c i d e n t i p -
p s r e n t l y " i s caused by i o roken n i l , end he a l s o s i r 
c p i e c e o f t h i s m l , "bout 4 f e e t m l e n g t h , b e s i d e the 
t r i c k . 

S e c t i o n ^ ' o r e m i i Bray s t a t e d t h ^ t he l o s t i n ­
spec t ed t h e t r d c k r~t t h e p o i n t oi* d e r a i l m e n t at 4*.30 
p . m . , J u l y 3 1 , E n d i t t h a t t i r re he n o t i c e d n o t h i n g 
unusual . T i e reneva ls vere irrde rnd the t r r cK i n the 
l i rmedi r tc v i c i n i t y o f t h e p o i n t o f ^ c c i d c n t T r i s sur ­
f a c e d sind b a l l a s t e d n i n e d^ys p r i o r t o the a c c i d e n t . 
He a r r i v e d i t the scene o f t h e a c c i d e n t s h o r t l y r f t e r 
i t s o c c u r r e n c e end found four p i e c e s o f b roken r n i l , 
measur ing "bout 8 , 4 , 3, nnd 18 f e e t m l e n g t h , ^nd 
in h i s o p i n i o n t h e r c c i d e n t i r i s caused by b r o k e n r a i l , 

3 n g m s 1S26 i s o f the 4 - 6 - 2 t v n e , h r v n i ? ^ t o t o 1 
v e i g h t , e n g i n e ind t e n d e r l o i d c d , o f *A9,915 pounds; 
t he v e i g h t o f the e n g i n e i s d i s t i i b a t e d i s f o l l o w s -
Z n g m e t r u c k , 4 1 , 0 7 5 pounds, d r i v i n g w h e e l s , 1 ^ , 8 0 0 
nounds; t r " i l m R t r u c k , 42 ,700 nounds . 

The n i l v hich f i l l e d "-ns on t h e e ^ s t o r en-
g m e m n ' s s i d e o f t h e t n c k m d i t v r s found t o h^ve 
b roken - t th ree DOints. The i n v e s t i g a t i o n h c v m g i n d i ­
ca ted t h " t the a c c i d e n t TTOR caused b y r b r o k e n n i l , m 
c x ^ i D i n ^ t i o n o f the m i l t o r - s o e r t r m the r e i s o n f o r i t s 
f r i l u r c r s mrde by Mr. J i m s 2 . H o ^ r r d , c n e m e e r -
p h y s i c i s t , vhose r c c o r t f o l i o ' * 0 -

P e p o r t o f the S n g m e e r - P h y s i c i s t 

The d e r a i l m e n t o f northbound p i s s c n g e r t r a m W o . 
4 , v h i c h occur red on August 2 , 1925, i t n p o i n t R b o u t 
5 m i l e s n o r t h o f r K r c c s * ^ e r r y , t r s cnused by s b roken 
r a i l , vi hich b r o k e i t t h r e e p i e c e s , tv o o f i rhich d i s ­
p l a y e d t r a n s v e r s e f i s s u r e s . The e n g i n e , t e n d e r and f o r -
v i r d t r u c k o f t h e h e l d c^r of the t n in p i s s e d o v e r 
t h i s p o r t i o n o f t he t r a c k v i t h o u t b e i n g d o r n l e d , t he 
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r e c r t ruck o f t he h c r d e r r rnd s even f o l l o w i n g c a r s o f 
t he t r n i n b e i n g d e r a i l e d . 

The f r a c t u r e o f t he r a i l d o u b t l e s s o c c u r r e d 
under t he e n g i n e , the t e s t i m o n y o f the cnginemrn i s t o " 
tha t e f f e c t . I t i s n o t unusual m m l f r a c t u r e s o f 
t h i s kind t h a t v h i l e the a c t u a l s e p a r a t i o n o f tho r a i l 
o c c u r s under fi c e r t a i n w h e e l t h e c o n t i n u i t y o f t he 
t r a c k i s m a i n t a i n e d d u r i n g the passage o f s e v e r a l f o l ­
l o w i n g v h e e l s , the t r a c k s t r u c t u r e , independen t o f the 
r a i l , s u f f i c e s t o c a r r y s e v e r a l v h e e l s r c r o s s the b r o k ­
en r a i l b e f o r e r gap i s made m t h e t r a c k . The f o r m a ­
t i o n o f a gap causes t h e d e r a i l m e n t o f the w h e e l s iFhich 
nex t f o l i o ? . 

The b r o k e n m l , 8 5 - l b s . m w e i g h t per y ^ r d , 
A . S . C . S . s e c t i o n , v a s r o l l e d by the Tennessee C o ^ l , 
I r o n £ R a i l r o a d C o . , h e " t Bo. £0690, i n DecerrDcr, 1910, 
and was l a i d m t h e t r , r c k i n t p n l , 1911. I t va s 
t h e r e f o r e 14 y e n r s 4 months o ld vhen the d e r a i l m e n t 
t o o k p l a c e . I t s c h e m i c l c o m p o s i t i o n , a d j a c e n t t o one 
o f the t r a n s v e r s e f i s s u r e s , «<a,s ca rbon . 6 8 , i r o n g r n o s e 
. 8 0 , phosporus . 0 2 9 , sulphur . 0 S 5 . These c o n s t i t u e n t s 
were w i t h i n t h e l i m i t s p r e s c r i b e d by the s p e c i f i c a t i o n s 
g o v e r n i n g the c o m p o s i t i o n o f the s t e e l . I n c r o s s s e c ­
t i o n d imens ions the r a i l showed but l i t t l e v e n r . 

Bending t e s t s " e r e made on tvo •fr^errcnts o f t h e 
r r i l , f o r the purpose o f n o t m ° - the c h a r a c t e r o f a d d i ­
t i o n a l f r a c t u r e d s u r f a c e s , m o u c s t ^ I s o o f i n c i p i e n t 
t r a n s v e r s e f i s s u r e s , not d i s p l a y e d vhen t h e r a i l b r o k e 
m the t r ^ c k . The t e s t s v e r e rr^dc v i t h t h e h e p d o f the 
r a i l m t e n s i o n . The f r a c t u r e s showed s t r u c t u r a l l y 
sound m e t a l . The o r i g i n s o f t h e f r a c t u r e s v e r e a t the 
p e r i p h e r a l s u r f a c e , where the c o l d r o l l i n g ^ c t i o n o f t h e 
v h c e l s i n o D ^ i r s the toughness o f t h e s t e e l and l e ° d e to 
s t r u c t u r a l b r i t t l c n e s s . No a d d i t i o n a l t r a n s v e r s e f i s ­
sures v e r s d i s c o v e r e d . 

The f o r m a t i o n o f t r a n s v e r s e f i s s u r e s m t h e 
c e n t r a l p ^ r t o f t h e head and t h e i r p r o g r e s s i v e d e v e l o p ­
ment, "ken th - r a i l , and l e a d d i r e c t l y to f r a c t u r e 
under s e r v i c e c o n d i t i o n s . The weakness o f the r a i l g o e s 
on as the i n t e r i o r f i s s u r e i n c r e a s e s m size. I t c u l -
m n a t e a m c c r p l c t e rup tu re w i t h o u t the r a i l n e c e s s a r ­
i l y b e i n g exposed t o e x c e p t i o n a l l y s e v e r e s t r e s s e s a t 
the t ime o f c o m p l e t e r u p t u r e . 
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Thi s t y p e o f f r a c t u r e i s p e c u l i a r m r e s p e c t t o 
i t s i n c e p t i o n end subsequent e x t e n s i o n , no means f o r i t s 
d e t e c t i o n having- been d i s c o v e r e d u n t i l t h e i n t e r i o r 
f r a c t u r e r e a c h e s o r n e a r l y r c r c h e s t ho p e r i p h e r a l sur­
f a c e o f t h e h e a d . A t t h e t i m e the f r a c t u r e i s v i s i b l e , 
i f n o t b roken by a t r c i n , the r a i l i s g r e a t l y " e a k e n e d . 
In t h e m a j o r i t y o f e s s e s o f t r a n s v e r s e f i s s u r e d r a i l s , 
which m t h e a g g r e g a t e f a r exceed ten thousand i n num­
b e r s , f i n ? l r u p t u r e s have n o t been a t t e n d e d w i t h d e ­
r a i l m e n t s . These must be c o n s i d e r e d as f o r t u n a t e c i r ­
cumstances , o v e r which t h e r e i s l i t t l e c o n t r o l . 

On t runk l i n o s o f g r e a t t r a f f i c , v h e r e t r a n s ­
v e r s e f i s s u r e s a r e most p r e v a l e n t , such e x p e r i e n c e has 
been a c a u i r e d and v i g i l a n c e e x e r c i s e d t h a t many t r a n s ­
v e r s e f i s s u r e s hr<ve b e e n d e t e c t e d upon t h e i r appea rance 
a t the s i d e o f t he head o f the r a i l nnd the r a i l r e ­
moved from the t r a c k . A f i n e h a i r l i n e on t h e s i d e o f 
t h e head or r u s t s t r e a k c o n s t i t u t e s the e v i d e n c e . 

T r a n s v e r s e f i s s u r e s came p r o m i n e n t l y i n t o n o ­
t i c e f o u r t e e n y e a r s ago i n a r e p o r t by t h e Commission. 
High v h e e l l o a d s end the d i s p l a y o f t r a n s v e r s e f i s s u r e s 
bea r a r e l a t i o n to each o t h e r , b y r e a s o n o f t h e c o l d 
r o l l i n g s t r a i n s s e t up b y the w h e e l p r e s s u r e s . H a i l s 
d i f f e r m t h e i r a b i l i t y t o endure whee l p r e s s u r e s , and 
t r a c k r e p o r t s show th^ t some h e a t s o r s e l l i n g s a r e more 
prone t o d i s p l r y t r a n s v e r s e f i s s u r e s than o t h e r h e a t s o r 
r o l l i n g s , v i t h o u t G c ruse f o r t he same having: been 
e s t a b l i s h e d . 

I t i s t he p r a c t i c e on some r a i l r o a d s to w i t h ­
draw f n m s e r v i c e e n t i r e he^ t s i , _hen two or more r a i l s 
o f t h e srme h e r t have d i s p l a y e d t r a n s v e r s e f i s s u r e s . 
Th i s r e s u l t s i n t a k i n g out o l d r a i l s and p u t t i n g i n new 
v i t h o u t i d v m c i n g i n f o r m a t i o n upon the r e r s o n ™ hy 
f i s s u r e s w e r e d i s p l a y e d o r a s c e r t a i n i n g w h e r e i n the r a i l @ 
removed d i f f e r fr~>m o t h e r s which p r e ~ l l o ^ e d t o r e m a i n 
m s e r v i c e . I f s u s p i c i o n r t t a c h e s t o t he s a f e t y o f 
c e r t a i n r c l l s the o p p o r t u n i t y i s p r e s e n t e d t o r s c e r t ^ m 
or endeavo r t o - s c e r t ^ m upon U L I C T t h r t s u s p i c i o n r e s t s . 
I t i s r e a l i z e d , h o w e v e r , t h a t d i r e c t r e s u l t s hsve b e e n 
e v a s i v e . 

On account o f the o b s c u r i t y which surrounds the 
d i s p l a y o f t r a n s v e r s e f i s s u r e s , r e s p e c t i n g d i f f e r e n c e s 
m the ' a g e s o f t he r a i l s , e f f o r t s a r e b e i n g c o n t i n u e d 
t o q u i r e i n f o r m a t i o n t o e x p l a i n why r « ~ i l s o f p g i v e n 
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c o m p o s i t i o n and exposed t o s i m i l a r t r ^ c k c o n d i t i o n s 
d i f f e r m r e s p e c t t o l o n g e v i t y . One o f t h e p r e s e n t 
l i n e s o f m a u i r y ±a d i r e c t e d to t h e s t r u c t u r a l s t a t e o f 
the s t e e l a l ong those e l e m e n t s v h e r e t r a n s v e r s e f i s ­
su res o r i g i n a t e * The o p i n i o n i s e n t e r t a i n e d by some 
m e t a l l o g r ^ p h i s t s t h a t a c e n t r a l s h a t t e r e d c o r e m t h e 
head o f a r a i l r e p r e s e n t s the ^ t ^ r t m g p l a c e o f t r a n s ­
v e r s e f i s s u r e s and t h a t the e l i m i n a t i o n o f t h i s 
s h a t t e r e d c o n d i t i o n v o u l d r e n d e r r ^ i l s immune from the 
f o r m a t i o n o f f i s s u r e s . 

I n v e s t i g a t i o n s a r e g o i n g f o r w a r d but a s y e t no 
method o f e x a m i n a t i o n has been found irhieh. v i l l i n d i c a t e 
t h e p r e s e n c e o f t r a n s v e r s e f i s s u r e f i n t h e i r e a r l y s t a g e 
o f d e v e l o p m e n t , nor me^ns v h i c h F O u l d p r e v e n t the r e ­
c u r r e n c e o f such f r a c t u r e s as w i t n e s s e d m t h e p r e s e n t 
r a i l . 

Summ°ry 

The p r e s e n t d e r a i l m e n t r<-s caused by n b r o k e n 
r n i l , r h i c h f r a c t u r e d by r ea son o f t h e p r e s e n c e o f tv ro 
t r a n s v e r s e f i s s u r e s . R e p o r t s e m ° n " t i n g from the Bureau 
have from t ime to t ime d e s c r i b e d t h i s t y p e o f f r a c t u r e . 
Vvhen f i r s t b rough t t o g e n e r a l n o t i c e i n a r e p o r t o f the 
Commission i n the y e a r 1911 t h e y ' fe re o f m f r e a u e n t o c ­
c u r r e n c e . They have s i n c e i n c r e a s e d m numbers, no1" 
b e i n g enumerated by the thousands , and appear t o c o n ­
t i n u e m t h e i r d i s p l a y . 

T r a n s v e r s e f i s s u r e s r e s u l t from the ° c t i o n o f 
i?hecl p r e s s u r e s , n nd a r e d i s p l a y e d m r a i l s vfoich o u t -
v r d l y appear m good s e r v i c e a b l e c o n d i t i o n . On account 
o f t h e i r d i s p l a y by r a i l s , , r h ich m o t h e r r e s p e c t s a re i*n 
g o o d c a n d i t i o n t h e y c o n s t i t u t e "n e v e r - p r e s e n t menace t o 
s a f e t y from T i h i e h no e scape has been found . w e l l main­
t a i n e d t r a c k f u r n i s h e s t he b e s t s e c u r i t y nov ~t hand. 
S ines no remedy o r p ^ l l i ^ t i v e . so f ^ r as knorn , has been 
d i s c o v e r e d d u r i n g ! t h e term o f y e a r s t h a t t r a n s v e r s e 
f i s s u r e s have been p r e v a l e n t , i t must be i n f e r r e d t h a t 
t r n c k s t r e s s e s impose c o n d i t i o n s i rh ieh , i n the l i g h t o f 
p r e s e n t k n o v l c d g e , s t e e l r a i l s can no t p e r m a n e n t l y en­
du re , n e v e r t h e l e s s t d i l i g e n t e f f o r t s a r e m p r o g r e s s 
d i r e c t e d t o t h e s tudy o f t h i s impor t an t m a t t e r . 

R e s p e c t f u l l y s u b m i t t e d , 

W. P . B o r l a n d 
D i r e c t o r . 


